Introduction {#sec1-1}
============

Breast cancer is the most frequently diagnosed cancer and the leading cause of cancer death among women worldwide, with an estimated 1.7 million cases and 521 900 deaths in 2012. Breast cancer alone accounts for 25% of all cancer cases and 15% of all cancer deaths among females (Torre et al., 2015). Less developed countries account for about 55.6% of all breast cancer cases and 62.1% of deaths (Ferlay et al., 2013). Breast cancer incidence rates vary considerably across geographic regions (Ghoncheh et al., 2016). Overall, the rates are high in Northern America, Australia, New Zealand, and Northern and Western Europe; and lowest in most of Africa and Asia (Torre et al., 2015).

Although, the incidence of breast cancer in the North Africa region is lower than that in Western countries (approximately 1.5--2 times lower among females aged less than 50, and 3--4 times lower among females aged more than 50), the breast cancer picture in Northern Africa is changing (Corbex et al., 2014).

Morocco is a country with a population estimated at 33.8 million people in 2014, and a life expectancy at birth of 74.8 years in 2010 (High Commission for Planning, Morocco, 2016). According to the United Nations human development index (HDI), Morocco's HDI value for 2014 was 0.62, which places the country in the medium human development category (The United Nations Development program, 2015).

Morocco is a country in epidemiological transition, marked by a double burden due to the coexistence of infection and chronic diseases (Nejmi and Boutayeb, 2016), and the breast cancer is increasingly becoming an important public health concern (Slaoui et al., 2014). The incidence rate of this disease has risen in the past years, likely due to changes in the pattern of breast cancer risk factors caused by adoption of a Western lifestyle.

It is noteworthy that there are few recent descriptive studies on the incidence and mortality of breast cancer among Moroccan women. The aim of this study was to describe the latest available incidence and mortality rates of breast cancer among Moroccan women and to compare them to the rates of regional and Western countries.

Materials and Methods {#sec1-2}
=====================

This descriptive study was carried out based on existing incidence and mortality data.

Moroccan incidence data {#sec2-1}
-----------------------

In Morocco, two population-based registries are the principal sources of reliable cancer morbidity data: The first one, the population-based cancer registry of Casablanca, covering around 12 % of the Moroccan population. It provides incidence of all types of cancer from 2004 onwards among the population of the Greater Casablanca. The second one, the population-based cancer registry of Rabat, covering around 2.1 % of the Moroccan population, it reports all new cancer cases from 2005 onwards among residents in Rabat.

We obtained breast cancer incidence data from the most recent reports of these two cancer registries, corresponding to the periods: 2004 (Cancer Registry of Casablanca, 2004), 2005--2007 (Cancer Registry of Casablanca, 2005-2007) for the cancer registry of Casablanca and 2005 (Cancer Registry of Rabat, 2005), 2006--2008 (Cancer Registry of Rabat, 2006-2008) for the cancer registry of Rabat.

International incidence data {#sec2-2}
----------------------------

Information on breast cancer incidence for different countries was obtained primarily from publicly available cancer registries and the Cancer Incidence in Five Continents, Volume X (Forman et al., 2014).

Mortality data {#sec2-3}
--------------

In Morocco, there are no official published data about breast cancer mortality. In this study, breast cancer mortality estimates for the year 2012, were extracted from the GLOBOCAN 2012 published by the International Agency for Research on Cancer (IARC) (Ferlay et al., 2013).

Results {#sec1-3}
=======

Breast cancer was the first leading cancer incidence in Moroccan women, accounting for 34.4% of all new cancer cases in females ([Figure 1](#F1){ref-type="fig"}, [Figure 2](#F2){ref-type="fig"}). Overall, the age-standardized incidence (World) rate of breast cancer increased from 35.0 to 39.0 per 100,000 women between 2004 and 2008, showing an annual increase of 2.85 % ([Table 1](#T1){ref-type="table"}). The age-standardized incidence (World) of breast cancer in Morocco was higher than that in neighboring countries ([Figure 3](#F3){ref-type="fig"})
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###### 

Numbers, Crude and Age-Standardized Incidence Rates of Female Breast Cancer in Morocco, 2004--2008

               2004         2005            2006            2007            2008   
  ------------ ------- ---- ------- ------- ------- ------- ------- ------- ------ -------
  Cases        662.0   \-   666.0   127.0   690.0   158.0   763.0   182.0   \-     151.0
  Crude rate   36.1    \-   35.9    38.8    36.3    47.9    39.9    54.7    \-     45.1
  ASR (M)      \-      \-   30.4    30.6    31.5    37.8    34.6    43.2    \-     35.2
  ASR (W)      35.0    \-   35.1    35.8    35.4    43.1    38.6    48.1    \-     39.0

CR, Crude rate per 100,000; ASR (M), Age standardized rate (Morocco population) per 100,000; ASR (W), Age standardized incidence rate (World population) per 100,000; Data from, The cancer registries of Casablanca and Rabat
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Data from: (Cancer Registry of Saudi Arabia, 2004; El Mistiri et al., 2015; Cancer Registry of Canada- Alberta, 2006; Cancer Incidence in Sweden, 2006; Cancer Registry of Tunisia, 2004-2006; Cancer Registry of Casablanca, 2005--2007; Cancer Incidence in Jordan 2005; Bélot et al., 2008; Cancer Registry of Algeria; 2006; Cancer Registry of Egypt- Aswan, 2008)

Data from: (Forman et al., 2014; Cancer Registry of Saudi Arabia, 2004; El Mistiri et al., 2015; Cancer Registry of Tunisia, 2004-2006; Cancer Registry of Casablanca, 2004, 2005--2007; Cancer Registry of Canada- Alberta, 2006; Cancer Incidence in Sweden, 2006; Bélot et al., 2008).

Between 2005 and 2007, the highest incidence rates were registered in the age groups of 45--49, 50--54 and 55--59 years (106.1, 108.2 and 108.5 respectively). Thereafter, the incidence rates decline to 86.5, 85.9, and 53.2 for the age groups of 65--69, 70--74 and 75+ years respectively ([Table 2](#T2){ref-type="table"}, [Figure 4](#F4){ref-type="fig"}).

###### 

Age-Specific Incidence Rate for Breast Cancer in Moroccan Women (2005-2007) According to the Cancer Registry of Casablanca

  Age range   Incidence rates
  ----------- -----------------
  20-24       0.5
  25-29       6.8
  30-34       18.1
  35-39       52.8
  40-44       96.8
  45-49       106.1
  50-54       108.2
  55-59       108.5
  60-64       103.2
  65-69       86.5
  70-74       85.9
  75+         53.2
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For distribution of female breast cancer by stage and according to the Rabat cancer registry (2006-2008), 13.5% of female breast cancer were diagnosed at stages I, 44.6% at stages II, 24.4% at stages III and 4.5% at stages IV (13.0% not defined).

In 2012, the estimated number of women who died of breast cancer in Morocco was 2878. The crude, age-standardized (World) mortalities were 17.3 and 18.0 per 100,000, respectively ([Table 3](#T3){ref-type="table"}).

###### 

Breast Cancer Mortality Per 100,000 Estimated by Globocan 2012

  Country                    Cases    Crude Rate   ASR (W)
  -------------------------- -------- ------------ ---------
  Morocco                    2,878    17.3         18.0
  Algeria                    2,839    15.7         17.5
  Tunisia                    624      11.6         10.8
  Libya                      223      6.9          8.4
  Egypt                      7,161    17.1         19.2
  Jordan                     426      13.6         21.8
  Kuwait                     103      8.8          17.3
  Lebanon                    599      27.3         24
  Saudi Arabia               795      6.2          9.1
  China                      47,984   7.3          5.4
  Spain                      6,075    25.7         11.8
  Belgium                    2,523    45.9         20.3
  France                     11,933   36.7         16.4
  Sweden                     1,450    30.5         13.4
  Canada                     4,924    28.2         13.9
  United States of America   43,909   27.5         14.9

Data from: Ferlay et al., 2013

Discussion {#sec1-4}
==========

This study provides incidence and mortality rates of breast cancer among Moroccan women, based on the latest available data.

Breast cancer was the leading tumor in Moroccan women accounting for 34.3% of all female cancers registered between the years 2005 and 2007. This proportion was approximately similar to that in Tunisia, and was higher than those in Libya and Saudi Arabia ([Figure 2](#F2){ref-type="fig"}).

The age-standardized incidence (World) of breast cancer in Morocco (36.4) was higher than that in neighboring countries such as Algeria (29.8), Tunisia (31.8) and Libya (23.0), but was lower than those of some western countries such as France (101.5), USA (86.6) and Canada (80.9) ([Fig. 3](#F3){ref-type="fig"}). This disparity in incidence rates may be due to differences in the distribution of the prevalence of risk factors associated with breast cancer, as well as the availability of early detection in these countries.

Between 2004 and 2008, the incidence of breast cancer in Morocco increased by 2.8% per year. It was close to that reported by central Tunisia registry (2.2% per year) for the period 1993--2006. But such an increase is higher than the one observed in France (1.2% per year) in the period of 1990--1999 before screening was implemented (Corbex et al., 2014).

Several studies suggest that the increasing incidence trend in low- and middle income countries is largely due to increases in risk factors associated with economic development and urbanization, including obesity, adaptation of a Western-type diet, physical inactivity, delayed childbearing and/or having fewer children, earlier age at menarche, and shorter duration of breastfeeding (Boyle and Howell, 2010; DeSantis et al., 2015; Porter, 2008).

During the past several decades, Morocco, like most developing countries, has witnessed sociodemographic changes, cultural and economic transformation. This transformation has also brought many lifestyle changes, such as an increase in the age of marriage and first pregnancy, a decrease in the duration of breastfeeding and fertility, an increase in the prevalence of overweight and obesity, an increase in the prevalence of oral contraceptive use and changes in dietary habits. For example, the mean age at marriage of Moroccan women increased from 18.5 years in 1987 (Ministry of health, Morocco, 1989) to 26.3 years in 2011 (Ministry of health, Morocco, 2011), the total fertility rate (number of children per woman) decreased from 5.9 births per woman in 1980 (Ministry of health, Morocco, 1989) to 2.6 births per woman in 2011 (Ministry of health, Morocco, 2011), the average duration of breastfeeding decreased from 17.5 months in 1980 (Ministry of health, Morocco, 1989) to 16.3 months in 2011 (Ministry of health, Morocco, 2011), the prevalence of overweight among Moroccan women increased from 29.0% in 1999 to 47.8% in 2000 (Toselli et al., 2014) and the prevalence of oral contraceptive use increased from 22.9% in 1987 (Ministry of health, Morocco, 1989) to 48.4% in 2011 (Ministry of health, Morocco, 2011).

Few epidemiological studies have explored risk factors for breast cancer in Moroccan women. A case--control study developed in the region of Rabat reported that early menarche, late menopause, oral contraceptive and family history of breast cancer were likely associated with breast cancer risks (Laamiri et al., 2015). Another study conducted in the region of Oujda found an inverse relationship between breastfeeding and breast cancer (Maamri et al., 2012). Further studies are required to explore the risk factors of breast cancer among Moroccan women.

Other possible contributing factors to the observed change in breast cancer incidence in Morocco are improved access and availability of healthcare facilities as well as increased awareness regarding breast cancer.

An organized screening, which usually results in a temporary increase in incidence rates, is not implicated in the increase of breast cancer incidence in Morocco between 2004 and 2008. It started after this period (2010). However, the absence of organized screening program in this period may explain partly the incidence difference between Morocco and other countries. According to a World Health Organization study conducted on Moroccan population in 2003, only 2.1% of women aged 40 years or older had a clinical breast examination (or screening mammogram) in their life (Ministry of health, Morocco, 2007).

Regarding the age specific incidence pattern, the lowest rates of incidence of female breast cancer were seen in the age group 20-29 years and the highest in the age group 50-60 years. This situation was similar in Egypt but it was different from that in some Western countries such as France and Canada (the highest incidence rates of female breast cancer were registered in women above 60 years) ([Fig. 4](#F4){ref-type="fig"}). The difference observed in age specific incidence between Moroccan and Western women may be partly related to the age distribution of populations in those countries. In addition, comparisons between women in high-income countries and middle-income countries should be carefully age-matched (Harford, 2011). Other studies suggest that the variation in genetic marker distribution between North African and Western populations may be involved (Boder et al., 2011).

Overall, like Arab populations (Chouchane et al., 2013; Najjar and Easson, 2010), the average age at presentation of breast cancer in Moroccan women is earlier than in Western countries. Retrospective studies focused on breast cancer in young Moroccan women, reported that 8.0% (Abahssain et al., 2010), 18.6 (Znati et al., 2014), 25.4 % (Boufettal et al., 2010) of the cases were aged 35 years or younger.

There is evidence suggesting that cancer stage is considered the most important factor in determining the prognosis of most cancers (Jazayeri et al., 2015), and women with early-stage breast cancers are expected to have excellent survival rates (Iqbal et al., 2015). Unfortunately a very high proportion of cases in developing countries including Morocco are detected in late stages (Amadou et al., 2014; Kim et al., 2015; Mathew et al., 2016; Schlichting et al., 2015). This is in contrast to that in Western countries, for example in the United States about 80 % of breast cancer cases are diagnosed at an early stage (Mobley and Kuo, 2015). Several reasons are given for the advanced stage at presentation in developing countries, such as the stigma of breast cancer and the societal implications associated with its treatments especially for mastectomy, availability and quality of primary health care services and the lack of access to mammography (Iqbal et al., 2015; Shulman et al., 2010).

Regarding mortality data, in 2012, the breast cancer mortality rate for Moroccan women (18.0 per 100,000) was similar to that in some countries with a middle income, e.g. Algeria (17.5 per 100,000), Egypt (19.2 per 100,000), and Jordan (21.8 per 100,000), but was higher than the world average which was 12.9 per 100,000. Early breast cancer detection, breast cancer diagnosis and management, as well as improved treatments may explain some of the international differences in breast cancer mortality. Furthermore, there are ongoing efforts to understand the genetic and biologic differences that might affect disease outcomes in lower-resource countries (Porter, 2009).

The Moroccan Ministry of Health and the Lalla Salma Foundation for Cancer Prevention and Treatment, launched on March 24, 2010 the National Cancer Prevention and Control Plan (NCPCP), in order to reduce the morbidity and mortality from cancer and to improve the quality of life for patients. Since the implementation of the NCPCP, national--scale operations of breast cancer screening have been regularly carried out everywhere throughout the Kingdom, and early diagnosis services for breast cancer are already available in all reference centers of reproductive health. The target population for breast cancer screening in Morocco is women aged from 45 to 69 years, or women with a family history of breast cancer (grandmother, mother, aunt, sister) (Lalla Salma Foundation for Cancer Prevention and Treatment, 2011). Further studies are needed to explore the impact of this program on breast cancer incidence and mortality in Moroccan women.

In conclusion, although the incidence of female breast cancer in Morocco is lower than Western countries, evidence shows that breast cancer in Moroccan women is rising. This increase of breast cancer incidence has been observed in parallel with reproductive behavior changes and adoption of a Western lifestyle. Further studies are recommended to explore the determinants of breast cancer in Moroccan women. In addition, information regarding survival and mortality of breast cancer need to be collected to guide decision makers to improve breast cancer management in Morocco.
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